(19) 



J 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



CO 

CO 
CO 

00 
00 

o 

CL 
LU 



(45) Date of publication and mention 
of the grant of the patent: 
05.02.1997 Bulletin 1997/06 

(21) Application number: 91120462.6 

(22) Date of filing: 29.11.1991 



(n) EP 0 488 337 B1 

EUROPEAN PATENT SPECIFICATION 

(51) intci.*: H04N 9/79, H04N 5/782 



(54) Magnetic recording apparatus 

Magnetisches Aufzeichnungsgerat 
Appareil d'enregistrement magnetique 



(84) Designated Contracting States: 
DE FR 

(30) Priority: 30.11.1990 JP 329103/90 

(43) Date of publication of application: 
03.06.1992 Bulletin 1992/23 

(73) Proprietor: HITACHI, LTD. 
Chiyoda-ku, Tokyo 101 (JP) 

(72) Inventors: 

• Azuma, Nobuo 
Yokohama-shi (JP) 

• Furuhata, Takashi 
Kamakura-shi (JP) 



• Takeda, Katsumi 
Yokohama-shi (JP) 

• Takahashi, Hiroaki 
Yokohama-shi (JP) 

(74) Representative: Altenburg, Udo, Dipl.-Phys. et al 
Patent- und Rechtsanwalte, 
Bardehle . Pagenberg . Dost . Altenburg . 
Frohwitter . Geissler & Partner, 
Galileiplatz 1 
81679 Munchen (DE) 



(56) References cited: 
EP-A- 0 228 240 
EP-A- 0 337 650 
EP-A- 0 410 489 
US-A- 4 963 991 



EP-A- 0 309 876 
EP-A- 0 375 365 
EP-A- 0 417 609 



RCA/ A h 3^*1 
CITED BY APPLICANT 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 

Description 

BACKGROUND OF THE INVENTION 

The invention relates to a magnetic recording ap- 
paratus which can selectively record input information 
signals of a plurality of signal formats. 

A video tape recorder (abbreviated to a VTR) of the 
rotary head helical scan type as a home-use magnetic 
recording and reproducing apparatus has been consid- 
ered so far on the assumption of the NTSC system (PAL, 
SECAM systems in Europe) as a standard television 
signal format. In recent years, however, the realization 
of practical use of the EDTV (Extended Definition TV) 
system as an improved type of the standard television 
signal format is being developed and the development 
and the realization of practical use of the HDTV (High 
Definition TV) system as a high definition (also referred 
to as a high precision) television system of a higher qual- 
ity are also being progressed. The techniques regarding 
the HDTV system and HDTV^VTR have been disclosed 
in "The Special Edition, Television Annual Report, 4-2, 
HDTV (High Vision)", the magazine of The Institute of 
Television Engineers of Japan, Vol. 42, No. 7 (1988), 
pages 655 - 657 and in "The Special Edition, Television 
Annual Report, 4, Image Information Recording", the 
magazine of the Institute of Television Engineers of Ja- 
pan, Vol. 44, No. 7 (1990), pages 840-846. The HDTV- 
VTRs of various kinds of systems such as analog re- 
cording system, digital recording system, and the like 
have been introduced in the above literatures. All of the 
above various kinds of HD (High Definition) VTRs are 
the magnetic recording and reproducing apparatuses 
which are specially used only for a high definition tele- 
vision signal. 

That is, in the above conventional VTRs, nothing is 
considered with respect to the recording and reproduc- 
tion of signals other than the high definition television 
signal. Particularly, those VTRs don't have the conven- 
tional standard television signal recording function 
which is strongly demanded in the home-use VTR. 

Further, the realization of practical use of the EDTV 
system (the realization of a wide screen is also exam- 
ined) as an improved type of the standard television sys- 
tem is also being developed at present. It is inconvenient 
to provide a VTR corresponding to each of the television 
systems as a home-use VTR is consideration of both of 
the costs and the space. 

EP - A - 0 375 365 discloses a VTR in which a de- 
tection and conversion of different TV standards (PAL, 
SECAM, NTSC) is carried out which triggers control 
means for switching a video signal processor as well as 
a servo system in different modes. These different 
modes are further displayed. 

EP - A - 0 337 650 discloses a VTR in which three 
modes can be selected: one long play (LP) mode which 
increases the recording time, one special mode (SP) 
which increases the quality of the recording (both modes 
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working in a "standard" definition e.g. NTSC standard) 
and one HD mode. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a magnetic 
recording apparatus, in which one apparatus copes with 
input signals of a plurality of television signal formats 
and cassettes of a plurality of shapes as necessary and 
can record images of the standard NTSC system and 
the high definition HDTV system at a simple and easy 
using method. 

To accomplish the above object, the invention pro- 
vides a construction having control means for descrim- 
inating an optimum recording mode from the results of 
the discriminations of kind discriminating means of a 
plurality of input signals, kind discriminating means of a 
plurality of kinds of cassettes as necessary, and a de- 
sired recording mode command of the user and for set- 
ting each section into a predetermined mode. 

On the other hand, means for displaying the present 
recording state is provided in order to inform the present 
available recording mode to the user, thereby making it 
impossible for the user to select an improper recording 
mode and enabling the user to set the recording mode 
in accordance with the order from a high priority. 

With the above construction, the signal format of the 
input signal supplied to the magnetic recording appara- 
tus is discriminated by the input signal kind discriminat- 
ing means and the kind of cassette is discriminated by 
the cassette kind discriminating means as necessary 
and the present available recording mode is displayed 
by the display means. It is sufficient that the user selects 
a desired recording mode among the modes displayed. 
On the basis of the selected recording mode, the control 
means switches each section such as recording signal 
processing means, servo control means, and the like of 
the magnetic recording apparatus into a predetermined 
mode. The servo control means changes a magnetic 
tape speed and a drum rotational speed to the magnetic 
tape speed and drum rotational speed corresponding to 
the format of the signal to be recorded. 

Consequently, there is an effect such that one mag- 
netic recording apparatus can cope with a complicated 
combination of a plurality of kinds of input signals such 
as high definition signal, standard signal, and the like 
and cassettes of a plurality of shapes by a simple and 
easy using method. 

The invention is set out in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a magnetic recording 
apparatus according to an embodiment of the in- 
vention; 

Figs. 2 and 5 are flowcharts for explaining the op- 
eration of Fig. 1 ; 

Figs. 3 and 4 are block diagrams for explaining the 
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discrimination of an input signal; 
Fig. 6 is a block diagram for explaining a servo con- 
trol circuit; 

Figs. 7A and 7B are input signal waveform dia- 
grams; and s 
Figs. 8A - 8C, 9, and 10 are explanatory diagrams 
of inserting mechanisms of various kinds of cas- 
settes. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of a magnetic recording apparatus 
according to the invention will be described hereinbelow 
with reference to a block diagram of Fig. 1 . 

In Fig. 1, reference numerals 1, 2, 3, and 4 denote 
rotary heads, attached onto a rotary drum 5, for record- 
ing or reproducing a video signal; 6 a magnetic tape en- 
closed in a cassette; 7 a drum motor from which a signal 
DFG indicative of a rotational frequency is extracted; 8 
a servo control circuit; 9 a drum tack head to detect a 
signal DTP indicative of a rotational phase of each rotary 
head; 1 0 a capstan motor; 1 1 a control (referred to as 
CTL) head to record or reproduce a control signal for 
tracking; 12 a circuit to change a duty ratio of the CTL 
signal on the basis of kind information of the input signal 
to be recorded; 1 3 a switch to switch a standard NTSC 
signal a A and a high definition HD signal a 2 (the diagram 
shows a state in which only the NTSC signal is sup- 
plied); 14 a signal discriminating circuit to discriminate 
the kind of input signal; 1 5 a recording signal processing 
circuit (which includes both of the cases of the analog 
recording and the digital recording and supplies a sync, 
signal V to the servo control circuit 8) to process the sig- 
nals a-i and a 2 into formats which can be recorded onto 
the magnetic tape 6; 16 a cassette kind discriminator 
(which is constructed by a switch or the like to detect the 
presence or absence of a discrimination hole formed in 
the cassette); 1 7 means for instructing a desired record- 
ing mode by the user; and 18 a controller (control 
means) for generating output signals to change and set 
a mode of each section of the magnetic recording ap- 
paratus into a desired mode. The controller 18 is con- 
structed by a microcomputer having therein a control 
program (the controller may be also constructed by a 
random logic). Reference numeral 1 9 denotes a record- 
ing state display section to display the present recording 
state (the kind of cassette, the kind of input signal, sev- 
eral available recording modes or the recording mode 
which has already been selected by the user, the infor- 
mation indicating whether the apparatus is in the record- 
ing mode or not, etc.) by an output signal e from the 
controller. The display section 19 generates a monitor 
signal h in the recording mode by multiplexing it to the 
video signal which is generated from the recording sig- 
nal processing circuit 15 and displays on a monitor dis- 
play (the signal can be also displayed by a display lamp). 

Fig. 2 shows an example of a flowchart for recording 
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input signals of a plurality of signal formats by desired 
states suitable for a plurality of kinds of cassettes. The 
operation of Fig. 1 will be described with reference to 
Fig. 2. 

The controller 18 first discriminates (cassette dis- 
crimination (1) and cassette discrimination (2) in Fig. 2) 
the kind of cassette inserted on the basis of an output b 
of the discriminator 1 6. That is, the controller 1 8 discrim- 
inates whether the cassette is a cassette for the high 
definition HD signal or a cassette for the existing NTSC 
signal (For instance, there is an existing VHS type cas- 
sette or the like. There are two kinds, of VHS types such 
as standard VHS type and S-VHS type for a high picture 
quality in which magnetic characteristics of magnetic 
tapes using from oxide in the cassettes differ. In the fol- 
lowing description, those two kinds of VHS types are re- 
ferred to as a standard type and a high quality type) on 
the basis of a combination of the discrimination holes 
formed in the cassettes (projections formed on the cas- 
settes may be also used). 

For instance, in the case of the standard type cas- 
sette for the NTSC, the controller discriminates the kind 
of input signal by the signal discriminating circuit 14. Fig. 
1 shows the case where only the NTSC signal is sup- 
plied as a signal a^ to the input terminal for the NTSC. 
The signal discriminator 14 discriminates the kind 
(whether it is only the NTSC, only the HD, both of the 
NTSC and the HD, or the like) on the basis of the form 
of the sync, signal of the input signal, the difference of 
frequency, of the like and sends an output C to the con- 
troller 18. As in the above example, when the NTSC sig- 
nal and the HD signal are supplied to the independent 
input terminals, the kind of input signal can be also de- 
tected only by checking the presence or absence of the 
signal at each terminal (it is sufficient to detect the DC 
component of the signal). It is also possible to construct 
in a manner such that one input terminal is used and 
both of the composite NTSC format signal and the high 
definition MUSE format signal are received by one input 
terminal. In such a case, it is also necessary to discrim- 
inate by the sync, signal detection. Although Fig. 1 
shows the case where the input signal of the high defi- 
nition HD is shown as one representative signal a 2 , a 
plurality of input terminals are provided in the case of 
inputting the signal of the high definition base band for- 
mat (luminance Y, chromaticities P b and P r , and the like). 
Since only the NTSC signal is supplied in the case of 
Fig. 1, the controller executes an inhibiting process so 
as to make it impossible for the user to instruct the HD 
mode, thereby preventing an inconvenience such that 
the NTSC signal is recorded in the HD format. 

Since the above recording modes are displayed on 
the monitor display, the user selects a desired recording 
mode in a menu manner from the displayed available 
selection items under the conditions at the present time 
point (the optimum combination according to each case 
has previously been programmed in the controller 18). 
On the other hand, when the initial setting state is pro- 
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vided and such a state is selected, the recording mode 
of the present highest priority among the present avail- 
able recording modes is set (only the recording of the 
image can be performed as a temporary measure even 
in the case where the user waves in the setting). 

In the case of Fig. 1, since only the selection item 
of the recording in the NTSC mode is left, the controller 
1 8 automatically sets each section into the NTSC mode 
and completes the mode setting. The recording signal 
processing circuit 15 is set into the NTSC mode by an 
output j of the controller 18. Similarly, the servo control 
circuit 8 is set into the NTSC mode by an output f. The 
switch 13 is set to the upper side by an output d of the 
controller 18 and the NTSC signal a-, is selected as an 
input signal. After that, when the user instructs the im- 
age recording mode, the image is recorded on the mag- 
netic tape 6. 

The case where only the high definition HD signal 
is supplied to the switch 1 3 is an input signal a 2 as shown 
in a block diagram of Fig. 3 will now be similarly de- 
scribed with reference to the flowchart of Fig. 2. In Fig. 
3, the same component elements as those in Fig. 1 are 
designated by the same reference numerals and char- 
acters (the same shall also apply hereinbelow). In the 
example of Fig. 3, only the HD signal is supplied, in the 
case of the standard type cassette for the NTSC, the 
kind of input signal is discriminated by the signal dis- 
criminating circuit 14 and the information indicating that 
the input signal is only the HD signal is transmitted to 
the controller 1 8. The controller 1 8 sets the switch 1 3 to 
the lower side by the output d, thereby allowing the HD 
signal a 2 to be selected. After that, the NTSC mode com- 
mand is inhibited and the number of scanning lines of 
the high definition HD signal as an output of the switch 
1 3 is converted into the number of scanning lines of the 
standard NTSC signal (from 1125 scanning lines to 525 
scanning lines: such a conversion is generally called a 
down conversion) by the recording signal processing 
circuit 15 so that the signal can be recorded onto the 
magnetic tape of the standard type cassette. After that, 
each section is set into the NTSC mode. 

As shown in a block diagram of Fig. 4, the case 
where both of the NTSC signal and the high definition 
HD signal are supplied as input signals will now be sim- 
ilarly described. In the example, since both types of input 
signals are supplied, a room of selection by the user re- 
mains. The user, therefore, instructs which one of the 
NTSC signal and the HD signal should be recorded to 
the standard type cassette by the recording mode in- 
structing means 17 (when the initial setting state is se- 
lected, the NTSC mode is used as a recording mode 
command). After that, in the case of the NTSC mode, 
the input signal is directly transmitted. In the case of the 
HD mode, the signal is down-converted. After that, each 
section is set into the NTSC mode. 

When it is determined in the cassette discrimination 
(2) that the cassette is a high quality cassette, the op- 
eration similar to that described above is executed as 



shown in Fig. 2 and each section is set into the NTSC 
high quality mode. 

When it is determined in the cassette discrimination 
(1 ) that the cassette is an HD cassette (having therein 
5 a metal tape corresponding to a wide band), the input 
signal is first discriminated. In the case of only the NTSC 
signal, the HD mode instruction is inhibited and the 
number of scanning lines of the NTSC signal is convert- 
ed into the number of scanning lines of the signal (pseu- 
J0 do HD signal) corresponding to the high definition HD 
format (such a conversion is called an up conversion). 
After that, each section is set into the HD mode (or, also 
including a pseudo HD mode in which parameters of the 
respective sections slightly differ). In the case of only 
is the HD signal, each section is automatically set into the 
HD mode. In the case of both of the NTSC signal and 
the HD signal, either one of the mode in which the NTSC 
signal is up-converted and each section is set into the 
HD mode and the mode in which the HD signal is directly 
transmitted as it is and each section is set into the HD 
mode is selected in accordance with an instruction of 
the user. 

Another embodiment of Fig. 1 will now be described 
with reference to a flowchart of Fig. 5. The operation by 
the flowchart of Fig. 2 is shown as one example. Fig. 5 
shows an example of another operation. Since the fun- 
damental operation is similar to that of Fig. 2. Only the 
different portions will be explained. In the example of 
Fig. 2, the signal can certainly be recorded to any cas- 
sette. In the example of Fig. 5, the recording is inhibited 
in the improper case and such an inhibiting state is 
warned and displayed on the monitor display (or, the 
cassette may be also ejected out of the apparatus). For 
instance, in the case where the cassette is a standard 
type cassette for the NTSC and only the HD signal or 
both of the NTSC signal and the HD signal are supplied 
as an input signal or input signals and the user tries to 
instruct the HD recording mode, the recording inhibition 
is warned and displayed. 

It is another different point from the case of Fig. 2 
that although the apparatus is based on the NTSC for- 
mat, it corresponds to the NTSC wide mode in which 
only the aspect ratio (ratio of the lateral size to the ver- 
tical size of the screen) is set to 16 : 9 (the aspect ratio 
of the standard NTSC system is set to 4 : 3 and such an 
NTSC wide mode is being examined in the foregoing 
EDTV system). In the case of the wide mode, although 
the NTSC format is used, since the screen information 
is compressed by the aspect ratio times, it is desirable 
to use the high quality type cassette in the two kinds of 
NTSC cassettes in order to record the signal without de- 
teriorating the resolution. For this purpose, the inhibition 
and warning are performed so that not only the HD sig- 
nal but also the NTSC wide signal cannot be recorded 
to the standard type cassette as shown in Fig. 5. In the 
case of using a high quality type tape, the HD signal is 
down-converted. In the case of the NTSC signal or the 
NTSC wide signal, the signal is directly transmitted. 
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Then, each section is set into the NTSC high quality 
mode. A difference indicating whether the aspect ratio 
is the normal ratio (standard NTSC signal) or the wide 
type is recorded into the magnetic tape. The duty ratio 
changing circuit 12 is made operative by a signal g in 
Fig. 1 and the duty ratio of the CTL signal is changed 
via the CTL head 11. The above process is significant 
because there are many cases where the difference of 
the aspect ratio, particularly, for the NTSC format signal 
cannot be known from the video signal. 

When the HD type cassette is used, in the case 
where the HD signal is supplied as an input signal, the 
HD signal is directly transmitted as it is and each section 
is set into the HD mode. In the case of the NTSC signal 
also including the wide mode, the mode is set into an- 
other NTSC ultrahigh quality mode (the tape speed and 
the drum rotational speed are also changed to prede- 
termined values) whose quality is further higher than 
that of the NTSC high quality mode and which makes 
the most of the wide band characteristics of the HD type 
metal tape. 

The cassette kind discriminating means 16 in Fig. 
1 discriminates the kind of cassette by the discrimination 
holes or projections formed in/on the cassette. However, 
the kind of cassette can be also discriminated by a dif- 
ference of magnetic characteristics of the magnetic tape 
6 in the cassette. For instance, to discriminate the dif- 
ference between the oxide tape and the metal tape, a 
predetermined signal is once written upon insertion of 
the cassette, the predetermined signal is read out just 
after it was written, and a magnitude of the reproduction 
level is detected. 

The above explanation has been made with respect 
to the case of using two kinds of magnetic tapes having 
different magnetic characteristics for the H D system and 
NTSC system. However, the invention can be also sim- 
ilarly considered in the case where, for instance, the kind 
of magnetic tape is limited to only the HD type and only 
the tape lengths are different, or the like. 

A practical constructional example of the servo con- 
trol means 8 will now be described with reference to a 
block diagram of a capstan servo control portion in Fig. 
6. In Fig. 6, the capstan servo control portion is con- 
structed by a frequency discriminator 601 , a reference 
signal source 602, frequency dividers 603 and 604, a 
phase comparator 605, and an adder 606. A signal f 
which is set to the high "H" level when the recording 
mode is the HD mode and to the low U L" level in the NT- 
SC recording mode is supplied from the controller 18. 
When the signal] is at the "L" level, namely, in the NTSC 
mode, a signal CFG indicative of the rotational frequen- 
cy is extracted from the capstan motor 10 and is trans- 
mitted through the frequency divider 603 (having the fre- 
quency dividing ratio for the NTSC system). An output 
signal of the frequency divider 603 is supplied to the fre- 
quency discriminator 601 and is subjected to a speed 
control loop such as to make the input frequency con- 
stant. On the other hand, with respect to a phase control 



loop as well, the signal is controlled by using the phase 
comparator 605 so that the phase of the frequency sig- 
nal of the reference signal source 602 coincides with the 
phase of the signal in which the signal CFG has been 
5 frequency divided by the frequency divider 604 (having 
the frequency dividing ratio for the NTSC system). Out- 
puts of the frequency discriminator 601 and phase com- 
parator 605 are supplied to the adder 606. An output 
signal of the adder 606 is supplied to the capstan motor 
10, thereby keeping the tape speed in the NTSC mode 
constant. 

When the signal f is at the U H" level, namely, in the 
HD mode, the frequency dividing ratios ol the frequency 
dividers 603 and 604 are changed to the ratios for the 
HD mode and the tape speed is changed to the speed 
in the HD mode which is higher than the tape speed in 
the NTSC mode (for instance, double speed). With re- 
spect to the drum rotational speed as well, the set speed 
in a drum servo control section (not shown) in the servo 
control circuit 6 is similarly changed to the drum rota- 
tional speed (for example, two times or four times), 
thereby coping with the wide band recording. 

An example of a practical discrimination of the sig- 
nal discriminating circuit 14 in Fig. 1 will now be de- 
scribed. Explanation will now be made on the assump- 
tion that the MUSE format signal of the high definition 
HD system and the NTSC signal as the kinds of signals 
to be discriminated. Figs. 7A and 7B show waveforms 
of the HD and NTSC signal (C denotes a color signal 
and Y indicates a luminance signal). Since the wave- 
forms of those horizontal sync, signals differ, the NTSC 
signal can be discriminated by checking, for instance, 
whether a negative polarity sync, signal exists at a level 
which is equal or lower than a predetermined level or 
not. On the other hand, since the frequencies of the hor- 
izontal sync, signals of the HD and NTSC signals are 
set to 33.75 kHz and 15.734 kHz, the NTSC signal can 
be also discriminated by a difference between them. 

Another embodiment will now be explained with ref- 
erence to Figs. 8A - 8C. The embodiment relates to the 
case where the shapes of the HD type cassette and 
standard type cassette are different. The signal can be 
recorded or reproduced to/from both of the cassettes. 
Fig. 8A is a diagram when an external shape of a front 
panel 801 of the magnetic recording apparatus is seen 
from the front side. Reference numeral 802 denotes a 
cassette inserting port. Figs. 8B and 8B' are plan views 
when the portion near the cassette inserting port is seen 
from the upper surface in a state in which the magnetic 
recording apparatus is cut out along an alternate long 
and short dash line 803. Fig. 8C shows an HD type cas- 
sette 809 (whose lateral width is set to L: a size and a 
lateral width € of the NTSC type cassette are shown by 
a broken line). A size of cassette inserting port (or in- 
serting window) is set to a necessary size enough to in- 
sert the HD type cassette. In Fig. 8B, reference numer- 
als 804 and 804' denote movable members to which 
springs 805 and 805' and switches 806 and 806' are at- 
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tached. Reference numerals 807 and 807* denote mem- 
bers whose positions can be changed by solenoids 808 
and 808'. The switches 806 and 806' and the solenoids 
808 and 808* are connected to the controller 18. Figs. 
8B and 8B' show states in the case where the NTSC 
type cassette is inserted. The cassette is inserted in the 
direction of an arrow 811. 

Fig. 9 is a diagram showing a state in which an NT- 
SC type cassette 810 has been inserted. Since an in- 
terval between the members 807 and 807' is set to €, 
the cassette is directly inserted. As a subsequent tape 
loading mechanism, the same mechanism can be com- 
monly used so long as an interval between two reels in 
the HD type cassette and that in the NTSC type cassette 
are made coincident. 

Fig. 10 is a diagram showing a state in which the 
HD type cassette 809 is inserted. The movable mem- 
bers 804 and 804' are pushed and widened until an in- 
terval between them is equal to L so that the switches 
806 and 806' are closed. Outputs of the switches 806 
and 806' are detected by the controller 18, so that the 
controller 18 determines that the loaded cassette is an 
HD cassette. The solenoids 808 and 80S' are made op- 
erative and the interval between the members 807 and 
807' is changed to L, thereby enabling the HD cassette 
808 to be inserted. 

In general, there is a case where the cassette is 
constructed in a manner such that an opposite-side in- 
sertion preventing mechanism is formed on the front 
surface cover or the like of the cassette so that the cas- 
sette cannot be inserted in the opposite direction with 
respect to the front/rear directions and the opposite-side 
insertion is blocked by a preventing pin provided on the 
main body side. In such a case, the position of such a 
preventing pin for the HD type cassette is also common- 
ly used as a position of the pin for the NTSC type cas- 
sette. The cassette is restricted by the movable mem- 
bers 804 and 804' and the like so that the cassette can 
be inserted in a manner such that the central position of 
the lateral width of the HD cassette and the center of the 
cassette inserting window of the main body are made 
coincident with those of the NTSC cassette (a structure 
in which the above preventing pin is arranged at the 
center of the cassette inserting window is ordinarily 
used; however, such a position is not necessarily limited 
to the center), thereby preventing the opposite-side in- 
sertion. 

By changing the shape of the HD cassette as men- 
tioned above, the magnetic recording apparatus accord- 
ing to the invention can selectively use both of the ex- 
isting NTSC cassette and the HD cassette. In addition, 
it is possible to realize what is called a host compatibility 
such that a new HD cassette cannot be inserted into the 
existing NTSC apparatus. 

The above embodiments are nothing but mere ex- 
amples of the invention in all points and should not be 
limitedly interpreted. The purview of the invention is 
shown by the scope of Claims. Further, variations and 



modifications belonging to the equivalent range of the 
scope of Claims are all incorporated in the scope of the 
invention. 



Claims 

1 . A magnetic recording apparatus of the rotary head 
helical scan type which can selectively record input 
to information signals of a plurality of signal formats, 
comprising: 



(a) input signal kind discriminating means (13, 
1 4) for discriminating a kind of each of at least 

*5 two input signals supplied to said apparatus; 

(b) recording mode command means (17) for 
selecting a recording mode desired by a user; 

(c) control means (18) for generating control 
output signals to operate at least a recording 

20 signal processing circuit (15) and a servo circuit 

(8) of said magnetic recording apparatus in a 
recording mode determined on the basis of the 
result of the discrimination by said input signal 
kind discriminating means (1 3, 1 4), and the re- 

25 cording mode selected by the user; 

(d) means (18, 19) for displaying a present re- 
cording mode on the basis of the control output 
signal which is generated from said control 
means (18); 

30 (e) said recording signal processing circuit (1 5) 

being switched to operate in the recording 
mode in accordance with the control output sig- 
nal of the control means (18); and 
(f) said servo circuit (8) being switched to oper- 
as ate in the recording mode in accordance with 
the output control signal from the control means 
(18), characterized in that: 

said input signal kind discriminating means 
40 (1 3, 1 4) includes at least two kinds of input 

terminals including one kind for an HD sig- 
nal and one kind for an NTSC signal; and 
wherein in the case where the input signal 
kind discriminating means (1 3, 1 4) discrim- 
45 inates the NTSC signal and the discrimi- 

nated NTSC signal is recorded onto a mag- 
netic tape for a HD signal, the control 
means (18) generates the control output 
signal for operating in a recording mode 
50 such that the NTSC signal is up-converted 

into a pseudo HD signal and recorded. 

2. An apparatus according to claim 1 , wherein when 
an initial setting state is selected by said recording 
55 mode command means (1 7), the control means (1 8) 
generates a control output signal so as to set the 
recording modes in accordance with the order of pri- 
orities from a higher priority among preset available 
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recording modes. 

3. An apparatus according to claim 1, wherein cas- 
sette kind discriminating means (16) is further pro- 
vided to discriminate a kind of cassette mounted on s 
said apparatus, and 

said control means (18) generates control out- 
put signals so as to operate at least the record- 
ing signal processing circuit (1 5) and the servo 10 
circuit (8) of the magnetic recording apparatus 
in a recording mode on the basis ot the result 
of the discrimination of the input signal kind dis- 
criminating means (13, 14), the result of the dis- 
crimination of the cassette kind discriminating is 
means (16), and a recording mode command 
inputted from the recording mode command 
means (17), 

thereby to selectively record input information 
signals of a plurality of signal formats to a plu- 20 
rality of kinds of cassettes. 

4. An apparatus according to claim 3, wherein when 
an initial setting state is selected by said recording 
mode command means ( 1 7), the control means (18) 2s 
generates a control output signal so as to set the 
recording modes in accordance with the order of pri- 
orities from a higher priority among present availa- 
ble combinations. 

30 

5. An apparatus according to claim 1 or 3, wherein the 
case where only either one of the HD signal and the 
NTSC signal is supplied, the input signal kind dis- 
criminating means (13, 14) having the two kinds of 
input terminals for the HD signal and the NTSC sig- 35 
nal determines the kind of the input signal by de- 
tecting the presence or absence of the input signal 

on the input terminal to which the input signal is sup- 
plied. 

40 

6. An apparatus according to claim 1 or 3, wherein in 
the case where both of the HD signal and the NTSC 
signal are supplied, the input signal kind discrimi- 
nating means (13, 14) having the two kinds of input 
terminals for the HD signal and the NTSC signal en- 45 
ables a user to select the input signal to be recorded 

by the recording mode command means (17). 

7. An apparatus according to claim 1 or 3, wherein the 
input signal kind discriminating means (13, 14) dis- so 
criminates the kind of input signal by a shape of a 
sync, signal in the input signal or a difference of a 
frequency. 

8. An apparatus according to claim 3, wherein in the 55 
case where the input signal kind discriminating 
means (13, 14) discriminates the NTSC signal and 

the cassette kind discriminating means (16) dis- 



criminates an HD cassette and the discriminated 
NTSC signal is recorded onto a magnetic tape for 
a HD signal, the control means (18) generates a 
control output signal for operating in a recording 
mode such that the NTSC signal is up-converted 
into a pseudo HD signal and recorded. 

9. An apparatus according to claim 3, wherein the cas- 
sette kind discriminating means (16) discriminates 
the kind of cassette by a projection or a hole formed 
on/in the cassette. 

1 0. An apparatus according to claim 3, wherein the cas- 
sette kind discriminating means (16) discriminates 
the kind of cassette by a difference of magnetic 
characteristics of a magnetic tape (6) in the cas- 
sette. 

11. An apparatus according to claim 4, wherein the cas- 
settes kind discriminating means (16) discriminates 
a difference between at least two kinds of cassettes 
having different shapes for an HD and an NTSC for- 
mat. 

12. An apparatus according to claim 11, wherein inter- 
vals between reels in said two kinds of cassettes 
are equalized and a size of a cassette inserting win- 
dow of the magnetic recording apparatus is set to a 
size large enough to insert the NTSC cassette. 

13. An apparatus according to claim 11 , wherein a pre- 
venting pin corresponding to an opposite-side pre- 
venting mechanism provided for each of said two 
kinds of cassettes is commonly used for both of said 
cassettes. 



Patentanspruche 

1 . Magnetisches Aufzeichnungsgerat des Typs Rota- 
tionskopf mit Schraubenlinienabtastung, das selek- 
tiv Eingangsinformationssignale einer Mehrzahl 
von Signalformaten aufzeichnen kann, umfassend: 

(a) Unterscheidungsmittel (1 3, 14) fur eine Ein- 
gangssignalart zum Unterscheiden einer Art 
von jedem der mindestens zwei Eingangssi- 
gnale, die dem Gerat zugefuhrt werden; 

(b) Befehlsmittel (17) fur den Aufzeichnungs- 
modus zum Auswahlen eines Aufzeichnungs- 
modus, der durch einen Anwender gewunscht 
ist; 

(c) Steuerungsmittel (18) zum Erzeugen von 
Steuerausgangssignalen, urn mindestens eine 
Verarbeitungsschaltung (15) fur das Aufzeich- 
nungssignal zu betreiben und eine Hilfsschal- 
tung (8) des magnetischen Aufzeichnungsge- 
rates in einem Aufzeichnungsmodus, der auf 
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der Basis des Ergebnisses der Unterscheidung 
durch das Unterscheidungsmittel (13, 14) fur 
die Art des Eingangssignals und dem Aufzeich- 
nungsmodus, der durch den Anwender ausge- 
wahlt ist, bestimmt wird; s 

(d) Mittel (18, 19) zum Anzetgen eines gegen- 
wartigen Aufzeichnungsmodus auf der Basis 
des Steuerausgangssignals, das durch die 
Steuerungsmittel (18) erzeugt ist; 

(e) wobei die Verarbeitungsschaltung (15) fur io 
das Aufzeichnungssignal eingeschaltet ist, um 

in dem Aufzeichnungsmodus Ubereinstim- 
mung mit den Steuerausgangssignalen der 
Steuerungschaltung (18) zu arbeiten; und 

(f) wobei die Hilfsschaltung (8) eingeschaltet *s 
ist, um in dem Aufzeichnungsmodus in Uber- 
einstimmung mit dem Steuerausgangssignal 
von dem Steuerungsmittel (18) zu arbeiten, 
dadurch gekennzeichnet, daft 

20 

das Unterscheidungsmittel (13, 14) fur die 
Art des Eingangssignals mindestens zwei 
Arten von Eingangsanschlussen ein- 
schlieGlich einer Art fur ein HD-Signal und 
einer Art fur ein NTSC-Signal einschlieBt; 25 
und 

wobei in dem Fall, in dem das Unterschei- 
dungsmittel (13, 14) das NTSC-Signal un- 
terscheidet und das unterschiedene NT- 
SC-Signal auf ein magnetisches Band fur 30 
ein HD-Signal aufgezeichnet ist, wobei das 
Steuerungsmittel (18) das Steueraus- 
gangssignal zum Betreiben in einem Auf- 
zeichnungsmodus erzeugt, so daf} das 
NTSC-Signal aufwarts in ein Pseudo-HD- 35 
Signal konvertiert und aufgezeichnet ist. 

2. Gerat nach Anspruch 1 , wobei das Steuerungsmit- 
tel (18) so ein Steuerausgangssignal derart er- 
zeugt, um den Aufzeichnungsmodus in Uberein- 40 
stimmung mit der Anordnung der Prioritaten von ei- 
ner hoheren Prioritat aus unter vorbestimmten ver- 
fugbaren Aufzeichnungsmodi festzulegen, wenn 

ein anfanglicher Einstellzustand durch das Befehls- 
mittel (17) fur den Aufzeichnungsmodus ausge- 45 
wahlt ist. 

3. Gerat nach Anspruch 1, wobei das Unterschei- 
dungsmittel (1 6) fur die Kassettenart weiterhin aus- 
gestattet ist, um eine Art der Kassette, die an dem so 
Gerat befestigt ist, zu unterscheiden, und wobei die 
Steuerungsmittel (18) Steuerausgangssignale so 
erzeugen, um mindestens die Verarbeitungsschal- 
tung (1 5) fur das Aufzeichnungssignal und die Hilfs- 
schaltung (8) des magnetischen Aufzetchnungsge- 55 
rates in einem Aufzeichnungsmodus auf der Basis 
des Ergebnisses der Unterscheidung des Unter- 
scheidungsmittels (1 3, 1 4) fur die Art des Eingangs- 



signals, und des Ergebnisses der Unterscheidung 
des Unterscheidungsmittel (16) fur die Kassettenart 
und einen Aufzeichnungsmodusbefehl, der von 
dem Befehlsmittel (17) fur den Aufzeichnungsmo- 
dus eingegeben ist, zu betreiben, um dadurch se- 
lektiv Eingangsinformationssignale einer Mehrzahl 
von Signalformaten fur eine Mehrzahl von Kasset- 
tenarten aufzuzeichnen. 

4. Gerat nach Anspruch 3, wobei, das Steuerungsmit- 
tel (18) ein Steuerausgangssignal so erzeugt, um 
die Aufzeichnungsmodi in Ubereinstimmung mit der 
Anordnung der Prioritaten von einer hoheren Prio- 
ritat aus unter vorhandenen verfugbaren Kombina- 
tionen festzulegen, wenn ein anfanglicher Einstell- 
zustand durch das Befehlsmittel (17) fur den Auf- 
zeichnungszustand ausgewahlt ist. 

5. Gerat nach Anspruch 1 oder 3, wobei in dem Fall, 
wo entweder nur das HD-Signal oder das NTSC- 
Signal zugefuhrt ist, das Unterscheidungsmittel 
(13, 14) fur die Art des Eingangssignals mit den 
zwei Arten von Eingangsanschlussen fur das HD- 
Signal und das NTSC-Signal die Art des Eingangs- 
signals durch Ermitteln der Anwesenheit des Ein- 
gangssignals an dem EingangsanschluG, zu dem 
das Eingangssignal zugefuhrt ist, bestimmt. 

6. Gerat nach Anspruch 1 oder 3, wobei in dem Fall, 
wenn sowohl das HD-Signal als auch das NTSC- 
Signal zugefuhrt werden, das Unterscheidungsmit- 
tel (13, 14) fur die Art des Eingangssignals mit den 
zwei Arten von Eingangsanschlussen fur das HD- 
Signal und das NTSC-Signal einem Anwender 
durch das Befehlsmittel (17) fur den Aufzeich- 
nungsmodus ermoglicht, das aufzuzeichnende Ein- 
gangssignal auszuwahlen. 

7. Gerat nach Anspruch 1 oder 3, wobei das Unter- 
scheidungsmittel (13, 14) fOr die Art des Eingangs- 
signals durch eine Form eines Synchronisationsi- 
gnals in dem Eingangssignal oder durch eine Fre- 
quenzdifferenz die Art des Eingangssignals unter- 
scheidet. 

8. Vorrichtung nach Anspruch 3, wobei in dem Fail, in 
dem das Unterscheidungsmittel (13, 14) fur die Art 
des Eingangssignals das NTSC-Signal unterschei- 
det und das Unterscheidungsmittel (1 6) fur die Kas- 
settenart eine HD-Kassette unterscheidet und das 
unterschiedene NTSC-Signal auf einem Magnet- 
band fur ein HD-Signal aufgezeichnet ist, erzeugt 
das Steuerungsmittel (18) ein Steuerausgangssi- 
gnal zum Betreiben in einem Aufzeichnungsmodus, 
so daB das NTSC-Signal aufwarts in ein Pseudo- 
HD-Signal konvertiert und aufgezeichnet ist. 

9. Gerat nach Anspruch 3, wobei das Unterschei- 
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dungsmittel (16) fur die Art der Kassette durch ei- 
nen Vorsprung Oder eine Offnung, die auf oder in 
der Kassette gebildet wird, die Art der Kassette un- 
terscheidet. 

5 

10. Vorrichtung nach Anspruch 3, wobei das Unter- 
scheidungsmittel (16) fur die Kassettenart durch ei- 
ne Differenz der magnetischen Eigenschaften ei- 
nes Magnetbandes (6) in der Kassette die Art der 
Kassette unterscheidet. io 

11. Vorrichtung gemaG Anspruch 4, wobei das Unter- 
scheidungsmittel (16) fur die Kassettenart eine Dif- 
ferenz zwischen mindestens zwei Arten von Kas- 
setten mit unterschiedlichen Formen fur ein HD- is 
und ein NTSC-Format unterscheidet. 

12. Vorrichtung nach Anspruch 11, wobei Abstande 
zwischen den Rollen der zwei Kassettenarten an- 
geglichen werden und eine GroBe eines Kassetten- 20 
einfuhrungsfensters des magnetischen Aufzeich- 
nungsgerates auf eine GroBe festgelegt ist, die 
groB genug ist, um die NTSC-Kassette einzufuh- 
ren. 

25 

13. Gerat nach Anspruch 11, wobei ein Sperrstift, der 
mit einer Sperrvorrichtung fur entgegengesetzte 
Seiten korrespondiert fur jede der zwei Kassetten- 
arten, die gewohnlich fur beide der Kassetten ver- 
wendet sind, bereitgestellt ist. 30 



Revendications 

1. Appareil d'enregistrement magnetique du type a 35 
balayage helico'fdal a tete rotative qui peut en regis - 
trer selectivement des signaux d'informations d'en- 
tree ayant une plurality de formats de signal, 
comprenant : 

40 

(a) des moyens de discrimination de type de 
signal d'entree (13, 14) pourdiscriminer untype 
de chacun d'au moins deux signaux d'entr6e 
delivres audit appareil ; 

(b) des moyens de commande de mode d'en- 45 
registrement (17) pour selectionner un mode 
d'enregistrement desire par un utilisateur ; 

(c) des moyens de commande (18) pour gene- 
rer des signaux de sortie de commande afin 
d'actionner au moins un circuit de traitement du so 
signal d'enregistrement (15) et un circuit d'as- 
servissement (8) dudit appareil d'enregistre- 
ment magnetique dans un mode d'enregistre- 
ment determine en fonction du resultat de la 
discrimination par lesdits moyens de discrimi- ss 
nation de type de signal d'entree (1 3, 1 4), et du 
mode d'enregistrement selectionne par 
I'utilisateur ; 



(d) des moyens (18, 19) pour visualiser un mo- 
de d'enregistrement actuel en fonction du si- 
gnal de sortie de commande qui est genere par 
lesdits moyens de commande (18) ; 

(e) ledit circuit de traitement du signal d'enre- 
gistrement (15) etant commute" pour fonction- 
ner dans le mode d'enregistrement en fonction 
du signal de sortie de commande des moyens 
de commande (18) et 

(f) ledit circuit d'asservissement (8) etant com- 
mute pour fonctionner dans le mode d'enregis- 
trement en fonction du signal de commande de 
sortie des moyens de commande (18), carac- 
t6ris6 en ce que : 

lesdits moyens de discrimination de type 
de signal d'entree (1 3, 1 4) comprennent au 
moins deux types de bornes d'entree com- 
prenant un type pour un signal a haute de- 
finition et un type pour un signal NTSC (Na- 
tional Television System Committee) ; et 
dans lequel, dans le cas ou les moyens de 
discrimination de type de signal d'entree 
(13, 14) discriminent le signal NTSC et ou 
le signal NTSC discrimine est enregistre 
sur une bande magnetique pour un signal 
a haute definition, les moyens de comman- 
de (18) generent le signal de sortie de com- 
mande pour fonctionner dans un mode 
d'enregistrement tel que le signal NTSC 
soit converti en un pseudo-signal a haute 
definition et enregistre. 

2. Appareil selon la revendication 1 , dans lequel, lors- 
qu'un etat d'etablissement initial est selectionne par 
lesdits moyens de commande de mode d'enregis- 
trement (1 7), les moyens de commande (1 8) gene- 
rent un signal de sortie de commande de facon a 
etablir les modes d'enregistrement en fonction de 
I'ordre des priorites a partird'une priorite plus ele- 
vee parmi des modes d'enregistrement disponibles 
predetermines. 

3. Appareil selon la revendication 1, dans lequel des 
moyens de discrimination de type de cassette (16) 
sont de plus presents pour discriminer un type de 
cassette monte sur ledit appareil, et 

lesdits moyens de commande (18) generent 
des signaux de sortie de commande de facon 
a actionner au moins le circuit de traitement du 
signal d'enregistrement (15) et le circuit d'as- 
servissement (8) de I'appareil d'enregistrement 
magnetique dans un mode d'enregistrement en 
fonction du resultat de la discrimination des 
moyens de discrimination de type de signal 
d'entree (13, 14), du resultat de la discrimina- 
tion des moyens de discrimination de type de 
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cassette (16), et d'une commands de mode 
d'enregistrement entr6e a partir des moyens de 
commands de mode d'enregistrement (17), 
de facon a enregistrer par consequent selecti- 
vement des signaux d'informations d'entree 5 
d'une pturalite de formats de signal dans une 
plurality de types de cassettes. 

4. Appareil selon la revendication 3, dans lequel, lors- 
qu'un etat d'etablissement initial est selectionne par io 
lesdits moyens de commande de mode d'enregis- 
trement (17), les moyens de commande (18) gene- 
rent un signal de sortie de commande de facon a 
etablir les modes d'enregistrement en fonction de 
I'ordre des priorites a partir d'une priorite plus ele- is 
vee parmi des combinaisons disponibles actuelles. 

5. Appareil selon la revendication 1 ou 3, dans lequel, 
dans le cas ou un seul des deux parmi le signal a 
haute definition et le signal NTSC est delivre, les 20 
moyens de discrimination de type de signal d'entree 
(13, 14) comportant les deux types de bornes d'en- 
tree pour le signal a haute definition et le signal 
NTSC determined le type du signal d'entree en de- 
tectant la presence ou I'absence du signal d'entree 25 
sur la borne d'entree sur laquelle est deiivre le si- 
gnal d'entree. 

6. Appareil selon la revendication 1 ou 3, dans lequel, 
dans le cas ou le signal a haute definition et le signal 30 
NTSC sont tous deux delivres, les moyens de dis- 
crimination de type de signal d'entree (1 3, 1 4) com- 
portant les deux types de bornes d'entree pour le 
signal a haute definition et le signal NTSC permet- 
tent a un utilisateur de selectionner le signal d'en- 35 
tree a enregistrer par les moyens de commande de 
mode d'enregistrement (17). 



9. Appareil selon la revendication 3, dans lequel les 
moyens de discrimination de type de cassette (16) 
effectuent une discrimination du type de cassette a 
I'aide d'une saillie ou d'un trou forme sur/dans la 
cassette. 

10. Appareil selon la revendication 3, dans lequel les 
moyens de discrimination de type de cassette (16) 
effectuent une discrimination du type de cassette a 
I'aide d'une difference de caracteristiques magneti- 
ques d'une bande magnetique (6) dans la cassette. 

11. Appareil selon la revendication 4, dans lequel les 
moyens de discrimination de type de cassette (16) 
effectuent une discrimination d'une difference entre 
au moins deux types de cassettes ayant des formes 
differentes pour un format a haute definition et un 
format NTSC. 

12. Appareil selon la revendication 11 , dans lequel des 
intervalles entre des rouleaux dans lesdits deux ty- 
pes de cassettes sont rendus egaux, et une taille 
d'une fenetre d'insertion de cassette de I'appareil 
d'enregistrement magnetique est etablie a une taille 
suffisamment grande pour inserer la cassette 
NTSC. 

13. Appareil selon la revendication 11 , dans lequel une 
broche d' interdiction correspondant a un mecanis- 
me d'interdiction d'inversion de face present pour 
chacun desdits deux types de cassettes est cou- 
ramment utilises pour toutes lesdites cassettes. 



7. Appareil selon la revendication 1 ou 3, dans lequel 

les moyens de discrimination de type de signal d'en- 40 
tree (13, 14) effectuent une discrimination du type 
de signal d'entr6e a I'aide de la forme d'un signal 
de synchronisation dans le signal d'entree ou d'une 
difference de frequence. 

45 

8. Appareil selon la revendication 3, dans lequel, dans 
le cas ou les moyens de discrimination de type de 
signal d'entree (13, 14) effectuent une discrimina- 
tion du signal NTSC et ou les moyens de discrimi- 
nation de type de cassette (16) effectuent une dis- so 
crimination d'une cassette a haute definition, et ou 

le signal NTSC discrimine est enregistre sur une 
bande magnetique pour un signal a haute definition, 
les moyens de commande (18) g6n6rent un signal 
de sortie de commande pour fonctionner dans un ss 
mode d'enregistrement, de telle sorte que le signal 
NTSC soit converti en un pseudo-signal a haute de- 
finition et enregistre. 
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